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CONCLUSIONS

Metabolism - Aerobic Soil

l. This study is scientifically valid and satisfies the Subdivision N data requirement for the
aerobic soil metabolism.

2. Radiolabeled "“C-prohexadione calcium at a nominal application rate of 0.13 ppm
degraded with the EFED calculated, nonlinear first order kinetics, half-life (T,,) of 1.4
days (> = 0.98; a linear first order kinetics T,,, was 9.8 days with r* = 0.73), in sandy loam
soil approximately at 80% of 0.33 bar moisture content and incubated in darkness at 25 +
1°C.

3. The main degradate is CO, which accounted for the maximum of 79.8% of the applied
radioactivity at 30 days posttreatment. The minor degradate, 3-hydroxy-5-0x0-3-
cyclohexene- 1 -carboxylic acid, was a maximum of 2.2% (0.003 ppm) at 0.5 days
posttreatment. An unidentified minor degradate was present at a maximum of 1.2%
(0.002 ppm) of the applied radicactivity at 3 days posttreatment.

METHODOLOGY

Samples (25 g) of sieved (2 mm) sandy loam soil (collected from Field Test Site in Holy Springs,
NC; 78% sand, 11% silt, 11% clay, pH 6.0, 0.7% organic matter, CEC 4.7 meq/100 g; Table 2, p.
32) at approximately 80% of the moisture content at 0.33 bar (6.37% - initial soil moisture) were
weighed into Erlenmeyer flasks and treated dropwise by syringe with cyclohexene-ring labeled
[3,5-"*C]prohexadione calcium (BAS 125 W, calcium 3-oxido-4-propionyl-5-0x0-3-
cyclohexenecarboxylate; radiochemical purity 98.6%, specific activity 15.3 mCi/mmol, pp. 9,
10), dissolved in acetonitrile and 1 N HCI (volume ratio unspecified), at a nominal application
rate of 0.13 ppm (pp. 11, 12). Flasks containing treated soil samples were mixed by swirling,
and incubated in darkness at 25 % 1 °C for up to 62 days (Figure 3, p. 52). To capture '*CO,,
CO,-free, moist air was pumped through the flasks and into two 2 N NaOH traps (p. 13). The
soil samples were treated at different dates over a two-month period (Table 3, p. 33) and
individual samples were removed for analysisat 0, 0.5, 1,2, 3, 5, 7, 14, 30, and 62 days
posttreatment.

At each sampling interval, soil samples were immediately extracted twice with acetone:1 N
H,S0,(12:4, v:v), followed twice with acetone, and once with an acetone Soxhlet extraction.
The combined extracts were analyzed for total radioactivity by LSC (p. 15; Figure 5, p. 34). An
aliquot of the combined extracts was partitioned three times with dichloromethane:methanol
(3:1, v:v), and the total radioactivity in the organic and aqueous phases was determined by LSC.
The organic phase was analyzed by reverse-phase HPLC (Hamilton C-18 PRP-1 column) using a
mobile phase gradient of 0.01% acetic acid in water:acetonitrile (95:5 to 10:90, v:v) with
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radioactive flow detection and fraction collection foltowed by analysis of fractions for total
radioactivity by LSC (p. 17). To confirm the compound identity of the parent, the organic phase
was further analyzed by TLC using silica gel plates developed in isopropyl ether:formic
acid:water (90:7:3, viviv); samples were co-chromatographed with reference standards and
['*Clresidues were determined by radioimage scanning (pp. 16, 17). To confirm the identity of
the degradate 3-hydroxy-5-oxo-3-cyclohexene- 1-carboxylic acid, the organic fraction from 5
days posttreatment soil was analyzed by HPLC (YMC-OD Aq column) using a mobile phase
gradient of acetonitrile plus 0.1% trifluoroacetic acid:water plus 0.1% trifluoroacetic acid (5:95
to 100:0, v:v; pp. 17, 18); the sample was co-chromatographed with nonradiolabeled reference
standards of the parent and degradate (p. 23; Figure 14, p. 63). TLC and HPLC analyses of the
final organic phases were completed within 7 days of extraction (Table 3, p. 33). Following
extraction, soil subsamples were analyzed for total radioactivity by LSC following combustion

(p. 15).

Post-extracted soils from 2, 7, 14, and 30 days posttreatment were further analyzed to determine
radioactivity associated with the organic matter (Figure 6, p. 55). Samples (10-20 g) of post-
extracted soil were refluxed with 100 mL of 0.1 N NaOH for 2 hours, centrifuged, and the
supernatant decanted (p. 15). Total radioactivity remaining in the soil was determined by LSC
following combustion. The supernatant was partitioned into aqueous and organic phases using
dichloromethane. Total radioactivity in the organic phase was determined by LSC (p. 16). The
aqueous phase was adjusted to pH 1.0 with HCl and centrifuged, and the supernatant was
decanted; the precipitate (humic acid) was dissolved in 0.5 M NaOH and the radioactivity was
determined by LSC. The supernatant was partitioned into organic (fulvic acid) and aqueous
phases with ethyl acetate; radioactivity in each phase was determined by LSC. A selected sample
(1 day posttreatment) of the organic phase extracts was analyzed by LC/MS (Primesphere C18 -
HC column) using an isocratic mobile phase of MeOH/H,0:4 mM ammonium formate/1%
formic acid with radioactive flow detection and mass selective detection in the negative ionspray
mode (p. 18).

Trapped '*CO, was released by treatment with 5 N H,SO, and collected in a scintillation cocktail,
total radioactivity was determined by LSC (p. 18). The presence of “CO, was confirmed by
precipitation with BaCl,.

A frozen storage stability study was performed to determine the stability of prohexadione
calcium in soil and soil extracts (pp. 13-15; Figure 4, p. 53). A soil sample (300 g) fortified with
prohexadione calcium at a nominal application rate of 0.125 ppm, was divided in two. The first
half of the sample was incubated as described above for up to 21 days. Subsamples were
collected at 2 and 21 days posttreatment and stored frozen for 25 and 40 days. Following frozen
storage, the subsamples were analyzed for total radioactivity by LSC following combustion and
by HPLC and TLC as described previously. The second half of the treated sample was
immediately frozen (-20 £ 1 °C) and stored for up to 183 days. Subsamples were removed for
analysis at 0, 12, 27, 138, and 183 days posttreatment. At each sampling interval, subsamples
were analyzed for total radioactivity by LSC following combustion. Additional subsamples were
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extracted and analyzed by HPLC and TLC as described previously; soil extracts were analyzed
foltowing 0, 12 and 27 days of frozen storage. Recoveries of prohexadione calcium from
fortified soil samples were 79.9-86.3% of the applied radioactivity following 0-183 days of
frozen storage with no clear pattern of degradation (Table 14, p. 44). Recoveries of the parent
from the soil extract and organic phase of the soil extract were 86.3-93.6% and 86.1-86.3% of the
applied, respectively, following 0-27 days of frozen storage (Tables 15, 16; pp. 45, 46). In soil
treated with the parent and incubated for 2 days, the parent was initially present at 46.0% of the
applied radioactivity following incubation. Following incubation and 40 days of frozen storage,
the parent was present at 45.8% of the applied (Table 19, p. 49).

STUDY AUTHOR’S DATA SUMMARY

Cyclohexene-ring labeled [3,5-"“C]jprohexadione calcium (radiochemical purity 98.6%), at a
nominal application rate of 0.13 ppm, degraded with a registrant-calculated DT, of | day
(determined through a nonlinear model, r* = 0.98) in sandy loam soil at approximately 80% of
0.33 bar moisture content and incubated in darkness at 25 + 1 °C for up to 62 days (p. 24; Table
12, p. 42; Figure 18, p. 68). Data reported as percentages of the applied represent percentages of
the nominal application; degradate concentrations are reported in parent equivalents. Based on
HPLC analysis, the parent compound was initially present at 91.7% (0.12 ppm) of the applied
radioactivity. It decreased to 50.8% (0.066 ppm) by 1 day and 26.9% (0.035 ppm) by 2 days
posttreatment, and was 1.1-1.2% (0.001-0.002 ppm) from 30 to 62 days posttreatment (Table 8,
p. 38). The minor degradate 3-hydroxy-5-oxo-3-cyclohexene-1-carboxylic acid was initially
1.1% (0.001 ppm; day 0) of the applied radioactivity, increased to a maximum of 2.2% (0.003
ppm) by 0.5 days posttreatment, and was <0.001 ppm from 2 to 62 days. An unidentified minor
degradate was first present at a maximum of 1.2% (0.002 ppm) of the applied radioactivity at 3
days posttreatment and was <0.001 ppm from 5 to 62 days. Nonextractable ['*C]residues were
4.0% of the applied radioactivity at 0.5 days posttreatment, increased to 14.6% by 5 days, and
were 10.6% at 62 days posttreatment (Table 6, p. 36); radioactivity associated with the humic
acid and fulvic acid fractions from 2-30 days posttreatment was 3.2-4.5% and 1.4-3.0% of the
applied radioactivity, respectively (Table 11, p. 41). Evolved *CO, was initially 12.9% of the
applied radioactivity at 0.5 days posttreatment, increased to 51.4% by 2 days and decreased from
79.8 to 77.7% from the 30™ day to the 62nd day posttreatment (Table 10, p. 40).

The HPLC peak labeled “#1” (Table 8, p. 38) was 3-hydroxy-5-oxo-3-cyclohexene- 1 -carboxylic
acid (Table 1, p. 31). Identification of peak #1 was confirmed by co-chromatography during
HPLC analysis of the organic fraction from 5 days posttreatment soil with nonradiolabeled
reference standards (p. 23, Figure 14, p. 63).

Material balances (based on LSC analysis) were 93.9-98.8% of the applied radioactivity
throughout the incubation period (Table 6, p. 36).




THE REVIEWERS® COMMENTS

1. In the sandy loam soil (78% sand, 11% silt, 11% clay, pH 6.0, 0.7% organic matter, CEC
4.7 meq/100 g) prohexadione calcium biodegraded aerobically with the EFED calculated,
nonlinear first order kinetics, T,;, of 1.4 days (derived from C = a*e * where T,,, = (In
2)/k = 0.693/k; k - a slope of the regression line; r* = 0.98) and linear T,,, of 9.8 days (In
C,=In C, -kt; r* = 0.73). Both linear and nonlinear regressions were performed to
calculate the degradation half-lives because soil aerobic degradation data presented a
biphasic distribution. In the nonlinear regression some data points were outweighed
compared to others. Thus, a higher r* was the chosen criterion for half-life selection
between the two obtained values (e.g., for the modeling purposes aimed in the estimates
of surface and ground water concentrations).

The minor degradate 3-hydroxy-5-oxo-3-cyclohexene-1-carboxylic acid was a maximum
of 2.2% (0.003 ppm) at 0.5 days posttreatment. Nonextractable [*C]residues were a
maximum of 14.6% at 5 days, and were 10.6% at 62 days posttreatment; radioactivity
associated with the humic acid and fulvic acid fractions from 2 to 30 days posttreatment
was 3.2-4.5% and 1.4-3.0% of the applied, respectively. Radiolabeled CO, was 12.9%
of the applied radioactivity at 0.5 days posttreatment, increased to 51.4% by 2 days and
dropped from 79.8 to 77.7% from the 30th to the 62nd day. '

2. To ensure aerobic conditions and soil viability aerobic soil metabolism studies should be
performed at 75% of the soil moisture at 0.33 bar. It could not be determined whether the
soil moisture content in this study was maintained at 75% of 0.33 bar throughout the
incubation period. Initial moisture of the soil was 6.37%, equivalent to 80% at 1/3 bar,
and during the test moist air was continuously purged through the sample through
negative air flow,

3. The microbial biomass may not be consistent during the test since the soil samples were
stored and treated at different dates over a two-month period and then incubated for up to
62 days (Table 3, p. 33). Ateach sampling interval only single replicates were used to
determine the aerobic soil degradation of the test compound.

4, Method detection limits and limits of quantitation were not reported for LSC, HPLC or
TLC.
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